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Land Long Term Data Record

» Develop and produce a global long term coarse spatial resolution
(0.05°) data record from AVHRR, MODIS (and eventually VIIRS) for
use in global change and climate studies.

« Use a MODIS-like operational production approach including an
operational QA team.

« Set up an advisory process.

» Make intermediate versions of the data sets available to the
community through a web interface and solicit input from users.

* Hold community workshops for outreach and feedback.

* Prototype the development and production of a climate quality data
record (CDR).

* Funded by NASA Earth Science Research, Education and
Applications Network (REASoON) program.




Data Sources

104 105 106 107 108 109 110 111

03

81 182 183 184 185 186 187 88 189 190 191 192 193 194 195 196 197 198 199 100 101 102

Terra

NPOESS

NN S -
| “ R
- b _—__
“ 1 el
ez




AVHRR and MODIS Production Systems

AVHRR GACLIB
1981 - present

v

-Geolocation
-Calibration

MODIS coarse resolution
surface reflectance
2000 - present
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MODIS Level 0
2000 - present
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-Cloud/Shadow Screening /| -Geolocation
-Atmospheric Correction | | -Calibration
i v \ | -Cloud/Shadow Screening
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List of potential products: Format:
Surface Reflectance, VI, HDF-EOS

Land surface temperature/emissivity,

snow, BRDF/albedo, aerosols,
burned area, LAI/FPAR

Geographic projection 1/20° resolution
Climate Modeling Grid (CMQG)
Daily now, multi-day composites later




Production of the Beta (Version 1)

- Algorithms:
-Vicarious calibration (Vermote/Kaufman)
-Cloud screening: CLAVR-1
-Partial Atmospheric Correction:
-Rayleigh (NCEP)
-Ozone (TOMS)
-Water Vapor (NCEP)
- Products:
-Daily surface reflectance (AVH09C1)
-Daily NDVI (AVH13C1)
- HDF-EOS Format:
-Linear Lat/Lon projection
-Spatial resolution: 0.05° (Climate Modeling Grid)
- Time Period:
-1981 — 2000 completed (Beta = version 1)
- Distribution:
-ftp and web
- Evaluation has revealed need for corrections
and refinements that will be released in version 2

NOAA-11 for 7/11/1992: Ch 1,
Ch2 and NDVI



LTDR Web Page

) LTDR home - Moxilla Firefox

File Edit View Go Bookmarks Tools Help
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Land Long Term Data Record

Consistent and accurate calibration is a pre-requisite to creating a long-term data record. The AVHRR instrument
suffers from the lack of onboard calibration for its visible to short wave infrared channels. Various vicarious
calibration approaches were employed by users to account for the sensor degradation. For the LTDR REASoN
project, we adopted the approach developed by Vermote and Kaufman (1995) that relies on clear ocean and
accurate Rayleigh scattering computations to derive the sensor degradation in the red bands. This approach uses high
clouds to predict the variation in the NIR to Red ratio and transfer the calibration to the NIR channel. This approach
does not require any in-situ or aircraft measurements and is applied consistently across the AVHRR instruments
onboard various NOAA satellites. Click on the satellite link to get the calibration coefficients for the corresponding
NOAA-7. NOAA-9: NOAA-11. NOAA-14. NOAA-16).
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LTDR QA Home Page

@ GODDARD SPACE FLIGHT CENTER

+ NASA Homepage

Welcome to the Land Long Time Data Record Quality
Assessment Web Page

The objective of LTDR QA is tc evaluate and document the scientific quality of the
global LTDRs (Long Term Data Records) made from remotely sensed data acquired
using AVHRR (Advanced Very High Resolution Radiometer), MODIS (IModerate
Resolution Imaging Spectroradiometer) and VIIRS (Visible/Infrared Imager
Radiometer Suite). LTDRs are ciorently be:ng produced as single global data record
for each science parameter at acczrse resolution of 0.05 deg. Any discrepancy in the
dafa records or QA-related issueZ :dentified by the QA process are posted on the

Knowmn [ssues web page. These issues are updated as new versions of data records are
produced using improved algorithrs.

/FiRng( OV Web Master. Min Zheng
3 e ¥ ; 2 < o 8 NASA Officizl: Ed Masuoka Code 614.5
Yoer st ekt the .. Gomerament * Privacy Policy and Important Notices @ + LTDR QA Home Page
+ LTDR Home Page Last Updated: May 3, 2006
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The calibration of the AVHRR has been
thoroughly evaluated
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Fig. 1 1. Comparison of the desert calibration trends for band | (black solid line)
and band 2 (black interrupted line), with the trends obtained using the Ocean and
Clouds method (Vermote and Kaufman, 1995) for band | (blue line and square)
and band 2 (red line and square).



PAL and LTDR Rho 1

Comparison of PAL with LTDR at AERONET sites
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PAL is not corrected for water vapor absorption

Different Calibration:
O PAL: Stable desert target vicarious calibration (Rao and Chen, 19906)

O LTDR: ocean-cloud vicarious calibration (Vermote and Kaufman, 1995)



Geolocations issues/bad ephemeris data

“ e PN



Geolocation Accuracy (Pixel)

NOAA-7: Geolocation Accuracies

(Original)
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Geolocation Accuracy (Pixel)

NOAA-7: Geolocation Accuracies
(After processing)
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Geolocation Accuracy (Pixel)

NOAA-9: Geolocation Accuracies
(Original)
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Geolocation Accuracy (Pixel)

NOAA-9: Geolocation Accuracies
(After processing)
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AVHRR BRDF/Albedo Product:
Broadband Black-Sky Albedo (July 1999)

Y ]

Liang, S. L. et al, 2002, Remote
Sensing of Environment, 84: 25-41



MODIS Band 1 Black-Sky Albedo
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Albedo evaluation
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Outreach workshop

- LTDR workshop held January 18, 2007 at the UMUC Conference Center
- Held in conjunction with MODIS Collection 5 workshop
- Most in C5 workshop stayed for LTDR Outreach Workshop
- Goal was to present project status, receive feedback on products/schedule
- Approximately 140 attendees, including MODIS/AVHRR project personnel.
- Presentations from LTDR folks (algorithms, science, QA, data formats, evaluation,
intercomparisons with existing AVHRR products)
- Also presentations from international AVHRR experts
- A. Trischenko (CCRS) “Developing the AVHRR and MODIS Long Term
Data Records at the CCRS”
- P. Frost (CSIRO) “Integration of Sensors Applied on South African
Ecosystems (ISAFE)”
- M. Leroy (CESBIO) “African Monsoon Multidisciplinary Analysis (AMMA)”
- Good interaction and feedback.



Future activities

Produce much improved (version 2) surface reflectance and
NDVI data set for 1981-1999 and 2003 [September]

Produce preliminary aerosol-corrected data set for 1999
and 2003 [Oct-Nov]

— Use coincident MODIS and AVHRR data to improve aerosol
retrieval and correction in AVHRR

Release aerosol-corrected surface reflectance and NDVI
data set (version 3) [December]

Produce BRDF/Albedo
Produce/Release Land Surface Temperature
Produce Burned Area

Release version 4 surface reflectance/NDVI data set
incorporating fixes identified since version 3 release [2008]
— Workshop will be held in conjunction with version 4 release.



